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, ABSTRACT ' ' 

The three NSF-supported studies of 'the current status of precollege science, 
social studies, and mathematics education give stibstantlaT evidence that serioijs 
, .attention needs to be paid to improving the quality of that education. 

Improving quality 1s not just a matter of developing up-to-date curricula. 
That was done in the, 1960s by various groups with generous financial support 
from the NSF.' But the ^ata in the three reports indicate that the new cur- 
ricula have not been spectaeularly effective. They are viewed by teachei^s and * 
students as "elitist," and in a sense they are. They were produced at a time 
when national concern was on producing more scientists— in competition with the 
Soviet Union— mot^ than on educating all students to understand the natural and 
social sciences' and mathematics. 

- Biit the problem of 'improving science, social studies, and* mathematics edu- 
cation* is broader than curriculum. ' Together with all parts' of the elementary • 
and secondary school curriculum, education in science is influenced ^^he 
school ethos. i.-Qc]c gf- r e b pec I by s ladeTTtS'"f^r"5u thori t3rriiel1 ta for 'various 
reasons, including legal, of teachers and administrators to impose discipline; 
assignment of teachers to subjects for which they are not. properly prepared; * 
lack of motivation of students; financial constraints;, and many other factors' 
„are having' a negative effect not only on science education but on education in 

general. • ^ 

♦ •* ■ . - 

The findings of these studies lead us to conclude that the time is ripe 
for an- eJ^a-mi nation in depth of the goals and purposes of precollege education. 
\We recommend that a xonin1ssion--similar to the 189-3 "Contnittea of Ten"~of the \ 
jhighest quality and with nationally recognized and respited leadership be estab- 
/lished to carry out the examination. • 
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" Introducti on 

This critical, analytical, and Irrterpretatlvfe review of three NSF-supported 
.. studies of the state of^precollege science education was prepared by Herbert A. 
Smith, Assistant to the Academic Vice President, Colorado State University, with 
advice from a panel of educators.* The report examines the Implications the 
, studies may have for the science conmunity and recommends "lines of action. 

Although the three studies were designed to accomplish the same' general 
; purposes, they approached the task In quite different ways.^"^ The Research 
Triangle Institute study 1s a rep6rt of a questipnnaire investigation which 
collected a niassive amount of data from a large. number bf Respondents. The 
Illinois report is bised on a, series' of case studies'lnvolving school systems . 
in eleven different communities. The Ohio State study is an e^(haust1ve review 
of 'the available literature on science, social studies, and mathematics educa- 
tion (1760 individual citations). ' ■ 

Large amounts of data* were collected afnd the reports of the three stud/es 
are volum1nou$. While survey studies 'provide useful basic data, they^ by _.neces-. 
slty, report on what f s rather than oi^ what ought to be. The reports are a pio- 
neering-effort providing an Impetus for many otherHcfriHs of studies. Subsequent 
research efforts can explore' Implications, cai#y out experimental research or 
1n other ways follow up in more detailed and reflective modes on the data made 
available through survey*ef forts. , . ' ' . 

In reviewing the studius. we did not^ find a certain kind of'datd "that tfbuld 
be helpful in considering the state of science education. The sort of data we 
refer to is much in demand in service- fields, such as agencies that give aid to 
families or clinics that serve indifiduals. Usually the data are nrare readily 
available in. the form of total number of services of a given kind, but not In 
. the more valuable form that allows us to appreciate the'dlstribution of the 
services tp .individuals or to famil.ies. Consequently it 'may be easy to tell 
how much of w'hich service is being used, but not how the services are.distrib- . 
uted among the'clientele. This letter may be information neededw'f a vigorous 
attack, were to be .mounted on the basic problem, 'Some Individuals may use the ' 
service heavily and others not at allj possibly giving a misleading idea of the 
widespread use of the s^rvipe. • ^ 

In^the field of education, although we know something^ about' how many 
■coursestare given or how many students take' a given course In the studies being 
reviewed,! we do not have much infQrtnat.ion about how many courses in science a- 
student takes. Thus we do. not know much about the distribtftion of science 



*Kay Davis, Fern^ank Science Center, Atlanta; Ma rjorie. Gardner, Department 
of Chemistry, University of Maryland; Dorothy Goodman,* International Schfaol, 
Washington. D.C^; Frederick Mosteller, Department ofStatistics^, Harvard Univer- 
sity; David Ost, Department of Biology, .California State ColJeg^, Bakersfield;\. 
Constance Tate, Office of Science— DICM, S^ltlmore City Public Schools; «nd 
Herbert A. Smith, Ass.1stant to the Vice President for Academic Affairs, Colorado 
State University. i, * ^ 

l"''For pitaitions see page 2. ~ , ■ 



education across students. In a similar vein we do not know how much science 
the teachers of science have stDdied, or what Jcind. ^e do not know the.dis-» 
tHbution of sciepce preparation'acros-s the tochers . • . . 

It is possible, of course i that these sorts of information are available 
In other publlcatlens, but they did not seem to be present In the studies we 
reviewed. This is a form of data that would help us Interpret current state 

of education In the sciences. • . 

• • • ' ' ■ ." 

Because of the open-ended nature of case study reports, the fllinols 
report is perhaps the most interesting. Nevertheless, there are a number of 
limitations which seemed apparent to the reviewing panel. There Is great-varl 
ation In the quality of the reports submitted by the field research workers. 
Some of the, observations reported have almost a mirror-like quality that pro-* 
v1des"the basic documentation for the. kinds of perceptions that the ffbserver 
found worthy to report. • At the other extreme, ,one occasionally finds an 




^ Gase Stu dies in Science -Education: The Cas'e Reports . Center for Instruc- 
tion a in^iiiaHfTariFTurfTcirnj^^ Culture' and Cogni- 
tion. University of Illinois at Urbana-Champaign, Volume I, January .1978. 

t '^ Case Studies in Science Education: Design, Overview and ^General Findings . 
Cen ter for Instructional Research and Curriculum Eva luatior^ and Comnlttee on 
Culture, and Cognition. Onlversity of Illinois at Urbana-Champaign, Volume II, 
January 1978. 

^ The Status of Pre-College Sctence, Mathematics,- and Social Studies Educa- 
ytionalTractices "in U.S. Schools: An O'verview-^and Sunmarles of Three Studies ." • 
National Science FounSation Directorate for Science- Education, U.S. Government 
Printing; Office, July 1978. 

• _ • 

'♦Stanley L. Helgeson, Patricia E. Blosser, and Robert W. Howe. The Statug 
of Pre-College SuCience, Mathematics, and Social STci-ence Education: ^955-197y . 
Volume I: .' Science Education . Center for Science .and Mathematics Education. 
The Ohio State University, Columbus,- Ohio. 1977. 
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^ education . Center for Science and Mathematics Education; The Ohio State Uni- 
verslty, Columbus* Ohio* 1977. ,* 

^Iris R. Weiss. Report (ff the -1977 Nat1*(pal .Survey of Science; Ka^mat- 
iCs- and Social Studies Educatiorf . Center for E^ducatlonal Research and Evaluar 
tlon-. Research Triangle^ institute, Rese^ch Triangle Park, North Carolina, 1978, 

• "^Karen. B. Wiley and Jeanne Race. The Status of Pre-College Science , 
Mathematics, and Social Science Education; 1955-1975 . ' Volume III; Social ^ 
Science .Education / Social Science Education Consortium, Inc., Boulder, 
- orado, 1977.. ' ' ' , * 



Instance where a field worker used the opportunity for his own intellectual 
tour-de-fbrce by digressing into theoretical , phnqsophiGfti, or speculative' 
side trips without giving the reader sufficient background of specific obser- 
vations or Instances which would lend -substance to the/arguments. It is 
|)erhap\ appropriate .to mention that, of the several field workers, only one V 
had what might be called a. reasonably "typical" background in either natural 
science or mathematics education. > ThSLjfield workers tended to be highly 
qualified individuals with evaluation backgrounds. Some had background' in the 
socia.1 sciences. No doubt science and/or mathematics educators would have been 
inclined to report differeat incidents and perhaps make more valid judgments'as 
to^the;, substantive content of the lessons and laboratory exercises that they 
might. have observed. It .is obvious and perhaps inevitable that the different 
' field observers pTaced their own individualistic stamp in reporting their obser- 
vations, which also inevitably are colored by their own value orientation and 
biases. ' 

It is the purpose of the present report to make a beginning at effective ♦ 
follow-up through a reflective commentary on issues raised and to suggest some 
of the broad implications' that the three reports might have for the scientific 
community. / . , ^ 

, The present report has its own limitations and falls short of mining all 
of the potential implications from the data made available. Becaus^ of the 
scope and extent of the three studies, it was necessary to be selective.' The ' 
selection process is bound to reflect values and biases -of the -feviewlng panel 
and of the writer of ^e report, and.will certainly reflect their judgments as 
■to what is relatively most important. Bie'panel also* recognizes that -it Is 
Impossible to provide more than a preliminary, -.analysis of many of -the issues- 
'.and problems identified- that would b.e individually worthy, of a full-scale mono- 
graph in the 1)? own right". Still, the panel hopes that it'has provided a valu- 
able service in Its. efforts to prepare a succinct report which will be useful ; 
to^ the scientific coimunity in stimulating critic^ thought and In making* the ' 
reports' more useful in. the Improyement of science Education. 

There is n9 doubt that these reports will provicj^'a data base and a starts 
Ing point for a variety of studies for many years Jnto the future. There are 
some inconsistencies among the findings which will sferve as*an Incentive for 
further investigation. It was conceived to be the function of this review 
.panel to examine the reports in an effort to- identify, the major Issues that 
appeared to emerge from the sfuidies and to explore what some of the implications- . 
_ of the findings might be. Because it could not do everything, ^the panel has 
" elected to look primarily at areas of concern that relate to (1) the social 
setting of education, (2) students, (3). teachers, (4) curriculum, (5) labora- 
tories, and (6) teaching resources. Lt is obvious that these are not mutually 
exclusive domains and that to treat tnem as such is -primarily a convenience. 
There are 'essential interactions amdng all of the areas. * • . 

' Some Gene*^al Considerations ' ♦ - 

Before the -beginning of a discussion of the specific areas identified .above. 
It 5eems both appropriate and necelsary to provide some. commentary about some 
« general problems that seem broadly related not only to these three studies, but . 



to education in general. The studies underscore some of. these difficulties. 
Sojiie explicit examples will nikke, evident why data reported in these studies 
(and^ others) need to be us^d and ihterpreted with caution.- One problem is the^' 
use^f terms— for example, "science." JJno. three studies are inconsistent among 
themselves' in use of the term "science." At various times ittfeans the natural 
^ciehce^^ or- the' natural sciences and mathematics, or the natu'ral sciences, 
mathematics', and social sciences. In general usage,' suQh tenns* as inquiry, lab- 
oratory, .grouping, tracking ^nd inservice education are used to describe a wide 
array of qualitatively very 'different activities. For example, the .term 
"inserViice education" coders a spectrum of activities ranging all the way from 
an after- school pep talk by t)ie school principal', to committee work, to travel,- 
^to nonrelevant off-campus classes which happen to be offered nearby, to care- 
*fully designed local inservice workshops for teachers, to Scol lege coursework 
(•any kind), to highly i^elevant graduate br undergraduate studies or other activ- 
♦ities. Thus, when teachers ^respond to questions about the value of inservice ^ 
activity it is difficult to iBetermine precisely what it is that they are 
responding to. Similar statements could be made for other terms used throughout 
the studies. ^ ' ... 

A closely related issue is that of "quality." A frequency count to deter- 
mine how widespread a particular phenomenon may be is unhappily no index of 
its quaiity. The issue 'of quality is presen^^^ in virtually every aspect of edu"- 
cationl It is a concern in such diverse areas as teacher-student interactions; 
•the manner of use of laboratory activities and textbooks,^ or 'any other instruc-- 
tiohal" material ; tests and evaluation; inservice edueationj administrative pro- 
cedurfes; and organizational structure of the school system. The vital qiljestion 
Is not only "what," but "how good.** The reports pf the case study workers 
: (CSSEL SQmetimes permit inferences to be made of the quality of -the' activities 
that tney-^were observing. The Ohio State report on science ed^^^ion called|i 
attention to this prpblem by poititing 'ouHth^t there are subs/antt^l data regard' 
ing the implementation and use 0/ materials but , that ther.e ar; relatt^ly few 
(^ta on. quality of use.^ • ' - ' 

Another area of greart cpncer^ to education is the weaknps of it^ research 
bcjse.' As these studies point out in Several instances, thep seems to be a lack 
of general direction, a lack of sufficient background of e<Mcational„ theory that 
swould giye direction to and prov^e th^ basis for the deve^pment of dependable^ 
research findings. It. is obviou^JISparticularly from therroport of the Center 
for Science and Mathematics Educcition, that a large proportion 'of educational 
research is noncumulative and^-is. often inconclusive. or evten contradictory.^ 
Some of this may be attributable to faulty design, inadequate research conceptu- 
alization, or^some other factors. However, it seen^s probable that there ar6 
other more general factors involved. Certainly problems of definition artd the 
<absence*of a substantial theory base are a major part of the problem and contrib- 
ute largely to the 'fragmentation "and ineffectiveness of much research effort. 
It might also be conjectured that at least some of the problem is due to the " 
extreme complexitieB, involved In educational problems. For e'xample*, in studies 
of student learning, it. might be argued that the impact of any single variable . 



^Helgeson et al, 0£. cit . , p. 16. 
^Wiley and Rage, 02.. cit. , pp. 154-58. 



Is.llkelj^ to be very small xons1dQaf"f ng thr total universe of variables which 
affect each student so th«t significant observable change as a result of the 
manipulation of a single variable is unlikely. Herein'may He some of the 
reasons for much inconclusive educational research. It may imply the need for 
far more sophisticated and comprehensive research designs and far greater pre- 
cislon-'in identifying, limiting, defining, and measuring research variables. 

It should also be recognized that there are laVge areas that the three 
reports either do not touch "at all 'or that are touched only tangentlally. For 
example, very little material is presented about individual students. Thfere 
are repeated references to the lack of motivation, boredom, poor discipline and 
laziness, but not much information or insight is gained about how the student 
came to be bored, unmotivai^^r^azy or a discipline problem. Little can be 
learned about individual stWnt asfijrations and goal's, although som^ repoT*t1r\g 
on individual students does appear in the CSS^ reports. The s-tuder^ tends to 
appear as a "collective" rather than as an "individual." Practically nothing 
Is Included on student- teacher interactions other than in the formalized, 
recitation-discussion classroom setting. The Impacts of the world outside -the 
school— the home, the community and its organizations. Its distractions, includ- 
ing TV--are touched upon in a generalized manner, but, usually ,not with .reference 
to their influences on individual students. There, are no d€ta', except for a hint 
or two here or there, about the impact of peer pressure or* teachers indicating 
how th.ey ^re expected to conform. Very Tittle information is provided about how 
teachers use their time or how'ef-ficient siich usages are. The large hiatus with 
respect to "quality" has already been alluded to. Other examples could be given 
but these should be sufficient to indicate that, as large and as comprehensive as 
the reports reviewed are, they leave untouched many questions and concerns which 
relate to education in the sciences and to education in general. As we have 
•already said, the studies are a pidneering effort that should provide the Impe- 
tus for many future s tuid ies . \ - ' ■ . 



The Social Setting for Education 

From an analysis of the three reports, one cannot arrive at a very optimis- 
tic assessment of the state of e-lementary and secondary 'school s in this country. 

' There are serious problems which range 1n diversity from a^thetic, unmotivated 
and drifting students, deteriorating teacher-administrator-comnunity rel^f>Dn- 

^ ships, major economic crises, poor quality instruction, 'inadequate equipment 
and supplies, federaTand state regulation and determination of local polici^, 
to widespread community dissatisfactions. Furthermore, there do not seem to be 
any easy or readily attainable solutions Available for many of these problems.. 

, The general somber conditions impinging, on education today *are convincingly 
reflected in the three reports. . ' 

^ • . . " 

; H1stori(saTly, there has always been a high correlation ^between the level 
/of education and income as weU as in the quality and 'sati factions bf life which 
an education tended to ensiire. In recent decades, m^ny of these benefits have 
, tended tb disappear. Students were quick to point out to f^'eld observers th^t, . 
teachers, in spite cf all their erudition, were often far less well off finan-^ 
dally than either their less well educated parents or other craftsmen. in the 
community. ^° Thus, students are questioning the' economic values of an education. 
• ■ . 

- • .. . : . A < 

^ °Case Studies in Science Education , Volume I, 0£. cit .. Chapter 4, p. 43. 



One might- look elsewhere for some of the reasi^s for this. view. Undoubtedly 
the general Increases 1n the standard of living, a narrowiing of the Income, 
differences between "blue collar" and "white csllar" occup^tlofis, economic 
policies, such as the progressive Income tax, and the Inheritance tax, broad- 
scale wel fart programsy untfonn ^alar^ and wage scales and a pennlsslve social 
climate tiave all contributed tQ a lessening of Incentive conducive to out- 
standing performance. One of- the field reporters I'eported teachers' conments 
as followsi • , ' . 

We have lost our work ethic. School is for entertainment'. Parents, 
teachers, and children ha,ve' lost appreciation for education. They 
want to t^rewarded for performing any kind* of work. Rewarding 
effort no matter what the quality af the product is a' part of 1t.^^ 

* This brief quote rai-ses questions about attitudes toward worfc, the purposes 
of school, "success" without effort and the general^ question of quality. It Is 
a, succinct- statement reflecting on the malaise affecting both schools and ^ 
society.' ' 

It Is impossible to consider the role of the schools as social Institutions 
without th1n/an.g seriously about the many outside forces that influence and 
direct the activities of the school, system. One study reported. that "schools 
wed the creatures of the social system more than of 'th^ AcadeiT\y. "^^ implicit 
• In this statement is recognition that the ''public schools are a creation of gov- 
ernment and that they, are exposed and highly sensitive to the political process. 
Up until about 25 years ago the" political sensitivity extended mainly to the, 
local community with some concern for the state level. However, all of this has 
changed in the last 25 years and now the federal government and expanded state " 
educational bureaucracies assume much larger roles with respect to the' Operation 
of schools. , . . , ^ 

One observer .,£oi;i ted Out that the curriculum is definitely a Tow pr1\)r1ty • 
consideration when attention is focused on such matters as miniimjm competencies 
In reading and mathematics, desegregation, accountability, and public relation-s 
In the ^comnunity. ^3 clearly, the attention of administrative leadership in 
school Vstems today is not focused on curriculum and program development. * One 
observer niade the following assessment and/ provides a rather revealing vignette 
of the disaster of 'external 1o|ervention: . . y* 

The personnel in the school are under Suress. .The' organization they 
work in has been severely affected by budget tuts; loss of student 
population; materials distribution problems; court decisions that 
ervforced the equalization of teachlnc^ resources, but Introduced guide- . 
lines contradictory' to those of federally-funded programs; court 
decisions that forced ♦roainstreaming of all kinds of students; the^ 
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^^ Case Studies In Science Education , Voluffie II. op. cit.. Chapter 16, 
p. 26.7. f 

^^ Case Studies in Science Education , Volume I, op. cit., Chapter 5, p. 9. 
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general poverty and high unemployment rate of the parental constituency 
of thes public schools; the high crime rate« partj cularly vandalism and ♦ 
theft, that is often counterpart 1n urban .settings of these economic 
conditions; and by a system heavily dependent on, federally-funded . 
. special programs characterized by short-term abundance followed- by 
reduction, squeeze-out and pull-out for national, rather than jocal 
reasons. , a . • ^. ' , - ' 

Whatever may be the merits on philosophical or political grounds of the 
broad-scale judicial intervention that has pccurred in the last two decade's, .it 
has creat-ed B problem for' local public schools. Court ordered mainstreaming' of 
children with serious behavioral problems has Iroded tt^e teacher's authority 
and reduced ability to .maintain classroom control.* It is regarded as such a 
serious^mposition that \n one case the teachers banded together, to petition 
the union to initiate a class action si^lt on th.eir-behatf to obtafn relief. 
One parent was quoted as saying that "juvenile delinquents are placed in the 
schools by the courts regardless of their effect on Other children. "^^ In "* 
another school that was under a court order involving desegregaiton prattices, 
the observer felt constrained to comment that "the school feels it has been left 
to cope with situations not of Hts^own making, ^ that decisions have frequently 
been taken oA political grounds without reference to what happens in schools. '^^^ 
" One teacher seemeg to speak for many and vented her frustrations in a ^letter to 
-the local newspaper. She stated: • ^ / ' ^ 

Sometimes, I do think that courts and high officials are trying to 
destroy education. They certainly put enough stumbling blocks in 
the path. The officials and legislators here in Illinois. are very, 
quick to ta.ke a hand In making rules for §nd demands on schools. 
These have to be complied with, whether they are educationally • 
sound or not^^^ . ' 

^ » 
Governmsntal intervention an<l the pressure to ipake the public education 
system an instrument of social reform have had pr:ofound effects on the educa- 
tional establishment. However successful the various reforms have been in 
achieving social/ob^ictives, the impact of government intervention on the quality 
of the edbfcyiional program has-been deleterious. P)4cl 1c schools ha.i^e been sub- 
stantial ly^Khaped by the spcial reform efforts. . .* 



Considering the impact of government intervention in the sch'ools, it is • 
easier to understand why attention to instructional programs is as inadequate 
as it is. Real Questions appear to be: How can healthy learning atmospheres 
be created or restored and maintained? How can^instructional nnaterials be pro- 
vided that will stimulate needed inteMectual growth in all students and at the 
same time serve' the needs of society? { ' . '* 

• . / ■■ . . . ■ 



^'♦ Case Studies in Science Education , Volume I, -op^ cit . , Chapter 9, p. 1. 
i^ibid., p. 17. . > - ' 
i siFTH' . , Chapter 11, p. 4. 

^^ Case Studies in Science Education , Volume II, og^. «c1t. , Chapter 16, 
p. '16:26721 ^ ' . - 
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The educational system is presumat^ly designed for the initial benfefit of 
students, although society expects to reap ultimately' a rich return on^itSu 
investment in the individual. It is appropriate, therefore, that a major sec- 
tion of*.the report should treat selected aspects related to students. 

■ r ■ ' . ■ ■ ■ 

*■ - ^ Students . , 

■ • . -t ■* 

' t 

The three reports provide^any details relating to the students' and their 
relationships to the educational establishment. In a careful review of the 
materials there are a nuiftber of recurring themes land problems, which seem to -4 
emerge and which merit attention in this. review. * 

Motivation ' * ' ' - *^ 

One of the most persistent themes reflected throughout the reports of tiie 
field observers is that average and below average students ar^ not motivated by 
their school programs. Even those upper ability students who arev generally 
reported to be receiving good grades ^d to be doing reasonably good work are 
apparently mofi^vated by the desire for good grades rather than t^ achieve jntel- 
iectual goals^V^ There is also evidence of an "avoidance syndrome" of rigorous 
courses by qrade-point conscious students, sometimes encouraged or* advised by 
counselors. School, too often,' is seen by students as a necessary evil— a 
sort of waiting period before thfey can get on to the really impertant things in 
life, like 'going to college or getting a job. There is little* evidence that get- 
ting an education is regarded as a pri vi lege,, as^ an opportunity for .personal 
dev^lfepmerrt and^nrichment, to be cherished 'itL its own right. Although schools 
have not historically been known as be-loved i|^itutions by genera tioig of stu- 
dents, it seems that the, present gerteration of* students reflects. a del^er and .. 
fundamentally more serious negativism toward s-chools, teachers, and education 
in general" The ind^icators of such negativism are numerous and^ in addition to 
lack of motivation, include the. continuing .references' in the reports to boring- 
classes,, vandalism, disrop^ive schpol behavior, , and pervasive anti-intellectual 
attitud^s^ / • * ' . ■ ' 

' • ■ * ' •- . 

As indicated earlier in this* report, wMle the conditions stated above are 
■well documented in the studies, there is 'very little that rebates' to thejr'eti- 
olog^. What are the conditions— educational , social psychological ,* economic-- 
that develop these unsatisfactory attitudes in many children and adolescents? 
How have homes, schools, and society in general failed sjach children to such an 
extent that they becpme dropouts from learning and prefTfems both to thems'elve's- 
arid to the la'^er social order? 'What changes have occurred in the social system 
which account for ^^uch shifts in studenfattltudes and behavior? E^^. students 
who do well in their work often appear to be workin^g for'external re^isons.. ' They 
are concerned about grades and passing tests. The question' "Will it count?" is 
all too -tif ami liar to teachers. • . • . 



^^ Case Studies in Science Education , Volume I, o£. c^it . , Chapter 1., p. '89. 
^^ Case Studies in Sciei^e Ed ucation. Volume 11, qq,. cit. .. Chapter- 12. ' 
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It" Is hard to e.scape the-cofi\?«ittiQn that many, perhaps most, .students do . 

not y^eaJly 'have a commitment to edufcation nor do they feel any Int^rnalV, Injferin- 
. sic need for s«1f-fu1fi'njnent through educational accomplishment. Th^ sOc-ial y 
/turmoil of th6 sixties which -w^s an outgrowth of the Vi.etnam ponflict had a 
,very profound effect on the young which still ,p'ersists.' Student activism sue- , , 

cessfully challenged established authority a'fid standards in a wide range of 
-actions:. ^ ' - ■ ' ' 

'. The questiibn of .how to motivate" students will cohtihue to be one of the 
most perplexing prQblems in education and one" which 4.PPe9*"S to be* in'obvipus 
.need of. further research and* an^^lysis as well as action 'programs desigtied to -. 
recapture and" redirejct student motivations. ' . ^' - 

> Achievement, . * .* ' ^ • . . : 



Although asi^smejit of student achievement" was nof^a major focus of the 
studies^ "'concern- over po6r achieven^eht is reflected repeatedly by references to 
unmotivatedr'^d apathetic' students. A quotation- that catches the spirit of this 
concern states: / * \ . ^. . \ 



V . 



' • . . . in every site teachers, administrators and parents were saying 
that the children have changed. In* many respects they, do not -Tike 
the change, . , Each generation clearly sees that the younger 
' . ^ folks do not work as h'^rd as .they did. -And now children are seen to 

* "lack motivation, concern about the future, and respect f6r authority. . 
"They think too much about cars. They go off around 'the ^orld. ■ They 
don't settle down to a re^l job.". Teachers are as dismayed by this 

' ' view as other adults are. 20 „ 

There is substantial evidence in these reports as well as from other ^organi- 
zations, particularly the National As^essmeat* of Educational Progresfe-'Snd the 

^College Entrance Examination Board, to. support the position t;hat standarctevof 
achievement have" been falling steadily over the past decade or so. Thfs includes, 
students at all levels, including the college bound.. Although there, have been 
many, attempts to explain away this finding, the evidence appears to be conv.inc- 
Ing that the decline Is real. The efcmplaints of teachers |plat1ng to -student 
performahce are numerous and., among sothers include the allegation that things 
must be tajighf over and over again. There also seems to be evidence^ that learn- 
ing fails to transfer efficiently.. . Obviously these are'not new problems^ l5ut 
they seem to be present in a more pernicious form than formerly. One would be 

* inclined to ask, whether for not teaching is less efficient than it used to be,, . 
whether there are' hew conditions or influences that adversely affect learning ' 

ur whether students'on the average are less capable than former generations of 
students. . ., ' ' 

Students, appear to take a very short-range view of the value of education. 
Perceptions seem to be that knowledge shouTd have immediate application .or should 
clearly relate to job opportunities/ Such a view tends to fly directly in. the 
face of intuitive knov/ledge that what seems highly relevant' to one who is 12, 



• . • i ■ • ■ 

i6, or 18. years of age 1^ likely to have been proven Invalid by the tijne one ' 
has reached middle life. In spite of this, courses "that do not provide edu- ^ 
cation that is easily identified ^ith specific job preparation including 
^cience, mathematics," and social sciences are called uppn to justify, their 
/Nfcntifnued existence in the curriculum. In brief, educatioo seems caught up in 

• the issues of general education versus vocational educatiotiV shcrt-rapge Versus 

• long-range goals, and'economic versus humanistic considerations.' ^ ' / 

. ■ ■ ^ ' ■ . ^ ■ " ■•■ 

• .. '\ It seems both unfortunate and incorrect that sciences are perceived to be 

'relevant' only fcr those who are to . become top flight professionals* It is no't\ 
. ^perceived to be significant in the^ daily lives of average citiz^^. A comment 
by'a student clearly reflects this ubiquitous view, 



When you do get into higher math'and sttlpce stui'f,' sometimes you 
feel unless you 're reelly going to continue and be a physicist or 
something, there's no reason to take it because you're never going 
to use it. Unless you're really planning on climbing the ladder 
and be way up- there. It's practicavl to stop. ^ 

Additional comments,*'On the^'general educational functions of science are 
included in the sexton on curriculum. 

Learning • 

'AJthough the ar^as of curriculum and teaching will be considered in later 
sections, it is useful at this point to point cut sdme of the Interactions that 
students have with both curriculum and teachers. The evidence from these 
studies, indicates that the NSF curriculum reform movements o¥ the 1960s and 
particularly those in mathematics were not very successful. The several proj- 
ects are perceived to be elitist in* character. One field observer commented :^ 



At H perhaps impor^tant to note that where the curriculum reforms 
of the sixties found their main audience, and made their greatest 
impact, was on high status, high »income, middle class, school sys- 
tems (witness PSSC, Chem Study . . .)• These were, after all 
innovations that belonged primaril'y to elite groups: to the uni- 
versities, the foundations, a few exceptionaT schools. 



The reform efforts tended to emphasize, the structure' of the discipline, in- 
* depth learning, and laboratory 'activities requiring 'considerable thought and 
i-1nsight'. To students'who are now looking fo»^ "relevance," fulfillment of imme- 
Idiate objectives, job- related learnings, artd practical applications of scienpe 
to technology," the new curricula have li ttl^appeal . When- these rigorous cur- 
ricula are placed in the prevailing school and community context and when all 
the handicaps related to facilities, teachers not prepared to use the curricula. 
. disciplinary problems, and the governmental requirements discussed earlier, it » 
is not hard to understand why they are having limited success. 
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2ilbid. , Chaptfer 12, p; 23. 
^^ Case Studies in Science Education , Volume I, 0£. cit . , Chapter 11, p. 27. 



\ The hypothesis t^at any subject canlfe taught effectively in some tntel- ' 
lectually honest form .to' any child at" any stage of development provided the psy- 
cho! ogica.1 support and rationale for curriculum rei^'onmers to introduce more 
abstract "an^l difficult materials at lower'grads levels. ^3 It is difficult to 
•establish a firm connection between such a psydhologlcal concept "and some of the 
content 141 the new curricula, but It seems reasonable td speculate that this view 
pcontribu^ed to the limited success of some , of the new 'pr.o'grams . Teaphers'-inter-*^ 
viewed in the case- study reports -had ,y.ery differetit notions abou't what might be 
appropriate for children.^'* " Orte- teacher commented: • •« ' 

■ ' ■ . / ' • ■ 

"Earlier and earlier we expect more and more. Where will 4t end? ' 

We pay for it earlier and earlier, too. Scandinavians do not^ 

start their children until age eight. Their literacy rate is ^ 

better than ours. In two years their children are caught up with 

theij* European counterparts. 2^ • -* 

The dichototT\y between students' expectations and the goals of the Curricu- 
lum reformers has already been pointed'out. However, it seems possible that 
some of the present student, disenchantment, their lack of motivation, their 
bore'dom, and their lack of effort may be related to the that the curriculum 
. content is not really suited to their, levels and that it is indeed too difficult 
"and too 'abstract for most of the students. T^is may imply, too,' that learning 
'theories derived from carefully controlled and ordered laboratories do not' 
•necessarily have relevance in the kinds of social set.tings prevai ling,in most 
schools where discipline concerns,, peer pressures, and many distractions all 
operate to undermine the effectivenes,s of the learning fJrocess. . • * , 



In another comment related ^to student learning, 'CSS E reported that much of 
the instruction robserved could be characterized as molecular rather than hoi 1s- 
t1c.2^ This is a'key observation "and is probably related to a number of prob- ■ 
I'eras including the misusr'of teaching materials, lack of transfer of learning, 
and dull and unstimulating instruction. "Big ideas" are more likely to be 
retained by students than Isolated facts. "• Howeyer, many of the examples of 
instruction that were reported in the CSSE study seemed to be emphasizing fac- 
tual information without placing it in t^e context of larger, conceptual schemes. 
Wheji learning is not placed in such an overall, structure and when Itvis not 
>persc5nal ized or i^elated meaningfully to the experiential backgjiound" of students, 
it- is unlikely that it will be long remembered. ^ " 

. * 

Discipline . ' , 

Discipline in the public schools has become a serious problem. *It is 
^referred to frequently by the field otiservers. One individual reported: 
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23je^QPig 5^ Bruner, The Proems of Education , Cambridge, Mass. , Harvard 
University Press, 1961, p. 33. ' 

^'^ Case Studies in Science Education , Volume I, op* cit.. Chapter 4, pp. 
24-25.. ^ ~" . - • ~: 

^^ Case. Studies in Science Education ,' Volufhe I, og^.' cit.'. Chapter 1, p. 40. " 

^ ^Case Studies tn Science Education , Volume' II, op. ^cTt . , Chapter 13, p. 44. 
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The major 5bs^acle [to sound Instruction], it often appeared i^w^^t"^ . 
' [sic] works against these efforts to tse -efficient and effective, was 
the student. Not just' his. poor background, but his Tacis of commit- • 
. ment to Teaming, his distraotability, his defiance of authority, " . • 
—hers -too, of course. And these obstructions are not neatly don- 
. tained sa as to Obstruct on'ly the learning opportunity for that 
learner, but spill over to impede the^hole class. The t6acher 
looks for ways 6f intimidating or -cajoling , often without success. ., _ * 
The teacher seeks to isolate oi^ expel the misbehavin9..S'tudpnt, often 
without ^success. 2 " ' . ^ - . - ' • • , ' - 

The.historic condeption of the schools as l5eing "in loco parentis" has dis- 
appeared. The genera^l ambience of a permissive society has made the problem of 
conrtrol of students extremely difficult. Discipline i/i some schools has b«:ome 
such an acute problem that it serious'ly interferes with the acadBmlc program. 
It is a source of teacher, frustration and tension and may be part of tjie expla- 
nation of why standards have fallen and achievement scores have declined. , . 

The erosion of the school's authority has>not passed unnoticed by the stu- 
dents. ' They have demanded and received rights and privileges which tn earTier** 
days would hav^een denied. Whether these greater freedoms^ have enhanced the 
educational achm/ement of children and youth is* doubtful. '<T,hat it has contrib- 
uted to the difficulties and frustrations of iftaintaining a sound learning; envi- 
ronment is scarcely to be denied. ■ ^ - * . 

• As a further index of problems in this area,*the field observers reported 
high rates of absenteeism, students wandering the halls, and a flagrant example 
of student disrespect for the teacher's authority. Although not reported in * 
these studies, actual physical ^buse of teachers has occurred on afairly wide . 
scale. Verbal abuse of , teachers is a 'daily occurrence in many schools. ' 

Such counterproductive condition! should certainly not be allowed to con- 
tinue to prevail.^ It is a majors educational' problem when in the. name of freedom 
and individual student rights, conduct must be tolerated that adversely affects 

the learning environment to the detriment of students who really wish to- learn. 

. ■ ■ ■ ^ ■ " If, ■'■ 

* It seems clear that the notions" of freedom and indiyi'dual rights for stu- 
dents have often been extended far beyond any reasonable limits and a.s% result 
have often seriously impaired the ability of the schools to maintain an atmos- 
phere conducive to effective learning. It seems clear that sucj freedopis are 
neither in the best interests of students nor of society. There is also a ques- 
tion of- the rights "Of teachers to be accorded the respect, dignity, and consid- 
eration to which their office ^frould entitle tfiem;. A recogntzed^ortd ^authority 
on learning has made some pertlnerit observations about the impact of excessive 
freedom for students in the educational setting. , 

Is the free and happy student at least more effective as a citizen? 
Is he a better person?. The evidence is not very reassuring. Having 
dropped out of school , he likely to drop out of life too. It 



^/icasg studies in 'Science Education, Volume 'II, op. cit. , Chapter 14, pp. 

12-13. "~ — ~— ■ — : — ' . . , . . • ' 



would-be unfair to "let the hipjsie* cultur.e represent young people 

* today but It does .sarve to clarify* an ex tf erne. ^ Th» members* of tha,t 
culture do not accept. nespdnsibi Li ty for thejr own lives; they 
sp1&ng^ on the contributions of those who have not; yet been made free 
and happy--who hav« gone' to medical schodl- and become doctors, or who, _ 

* have bedome the farmers who .raise the food or the workeifs who produce 
.the goods .they consume.?^ 
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The natural , IbgicaY outcOTie of the^'struggle for personal .freedan 
in education is that the teacher siiould improve his* contrbl of. the, 
student rather tlian abandon it. The free school is no school at 
all.:' Its phil^ophy signalizes *the abdication of the teacher. ^ The ' 
teacher who understands his assignment and ts familiar with the 

• behavior processes needed to fulfill it can have students -who not 
only feel free and happy while^ they are being taught but who will 
continue to feel free and happy , when their formaV education comes 
•to an end. They will do so because they will be successful in 
their work (having acquired useful productive repertoire|S) , because 
they will get on well with their fellows (having learned to under-' 
- Stand themselves and other's), because they will enjoy what they do 't 
(having acquired the necessary knowledge and skills), and because 
they will from time to time make an occasional creative contribution 
toward an even more effective and enjoyable way Of life. Possibly 

. the most important cbnsequenc&-Js that the teacher will then feel 
free and happy too.^^ 

Peer Pressure 

The fact that the majority of teenagers do not place a high value on educa-^ 
tion has penetrated deeply into -the teenage culture. Although the studies do 
not refeY pointedly or frequently to this problem, evidence of its existence 
does show up in a few instances'.^ ' 

Although the adverse impact of these, pressures is probably greatest on 
minori ty^ildren, on children of poverty, and on children from 4bwer-cl ass homes 
all children are subject to peer inf uJtences. It is notable that the references 
to to the peer pressure problem in the stud ie's pertain in every^ instance to chil- 
dren who are either minority or with low social status. In one instance the - 
observer reported that "the cost of being interested in education and valuing 
what the school has to offier is<-that it had cut Helena [the student] off from 
the social life that permeates. schooT for most students.^^^ In another instance 
the^/eporter stated, "Th^y^call Carmen 'Jaitona* (sno.tt^) and other* names '.-"^^ 
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28b^ Skinner, "The Free anci Happy Student,"' Phi Delta Kappan , September 

1973. p. 14. ■ • 

29lbid. , p. 16. \' , ■ ' 

^^ Case Studies .in Science Education , Volume I, op. cit. , Chapter 11, p. 3^ 

3^ Case Studies in Science Education , Volume II, 0£.' cit . , Chapter 16, 
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In still one more instancejiit was stated of students in a nin.th grade class 
"some who Aren't so bright and others who are fright are so heavily into the 
•street* system "of social relations and so under peer-dominated social control 
that they are lost to'.the activities of the classroom. "^^ the case of ijoth * 
teenage girls mentioned above, they were minority students. These Incidents 
'reflect the considerable social pressures exerted on such children in trying to 
ensure their confomfity by nqnachievement.'. The price of academic success was 
ostracism by their peer group. Few chi'.ldren have the strength of character and 
the sociological Slu^ moral supports to withstand, this" kind of pressure: Jhus, 
a major problem appears tq be' how one might reorient tfte peer group (a difficult 
•task) or% al terne^ively , how one can help such stud^nt^ to maintain their goals 
and aspirations* and to protect themrfrom the sometimes rather savage assaults of 
their peers; » '* . * ^ 

The pressure to conformify by peers i's also illustrated through another^ 
incident reported in which a student made an unorthodox but not necessarily, in- 
correct response to a teacher's question. The student was, ridiculed and laughed 
at and even though the teadher. in this instance had regarded it as 'a "beautiful" 
and creative response, he did nothing to protect the particular individual from 
being embarrassed by his peers." It^might be argued that it is a reasonable 
resDonsibilfty "of the teacher to look for the rare* creative and insightful 
response and to. rise quickly to tlje defense of students who make such responses' 
and thereby create a climate in which "the unorthodox'* idea can. not only be 
stated, but be encouraged. \ „ s 
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Teachers 



Tfre heart of the instructional process -is the teacher. In emphasizing the 
importance of. the teacher one worker made the following observation: ,' ,f 

Teacher Is ; Ke y. What' science education will be for any phe chilfi 
for any onte year i's mo^t dependent on what that child's teacher 
believes, knows^, and does--and doesn't baiifeve*, doesn't know, and"' 
doesn't do. For essenti^al ly all of the science learned, in the 
school, the teacher is the enabler, the inspiration, and the con- 
. . straint.3;3 * a .• , ' 

'"it- is an irony of education that w^en teachers were regarded as low-paid 
menials their control dver /Children and the educational process in general was 
almost absolute; yet; as'^achers have approached a^more nearly true profession- 
alism, the controls I teap^ers ma^ exercise over students particularly, and to 
> " S0R16 extent over' cyjsHoulum ^nd/'teach^ing' materials, has been gradually eroded. 
Teaching today is not a particularly happy occupation and, any observer of the 
profession -over a period of time is continually distressed by the exodus of many 
fine" teachers to other occupations^, Yet this is not surprising when one 



" . 3f2 case Studies , in,- S.cience Education , Volume I, 02.- cit. , Chapter 9, 5. 

33 The Status of Pre-College Science, .Mathematics , and Social Studies Educa- 
tional practices in U.S. Schools:' An Overview and Summaries of Three StudiesT " 

op. cit.. Chapter 19, p. 1-. . 
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considers the frustrations that teachers- must endure in the pre'sent educational 
setting. ^. . . ^ / . ' * 

'Teachers 'encounttr pressures from all kinds -of special .interfst groups- and 
parents-: There are dlmands for 'accountability, teacher evaluation and vo umi- ' 
nous records anlj-eports. Additional problems rncli4l€^ inadequate materials anct 
supplies, poor maintenance' for' equ-ipment and insufficient time to accompUsh^l 1 
of 'the assigned responsibilities. Considering' all of these many factors, it is 
jio Ajfonder that -teachers are not highly enamoured with man^ of the,curncu1ar 
Innovations that are. p^-esente'd to them", ^o wonder, either ,i that teachers are 
occasionally hostile toward "kcholir's help."'3\ fn spite of all- these probl&ms, 
however, there are many excellent* teachers who can 6nd .do conduct .first-c i ass- 
educational, prog rams. Unfortunately, their nurn^^X "insufficient. 

Teacher Assignmelit and M1sass^H?cment 

and Related Problems' ~ ' ^ " ^ 

The studies provide some insight into, one of the nfost grievous problems in 
American education. It is also one that gets some of .the, least exposure.^ This 
relates to the assignment of teachers^ particularly at the junior and senior 
high school levels. There are assignment problems in the elementary schoo-l but 
they are of a different order. With regard to secondary school teac^rs. one 
hears ^ great deal about the poor teacher preparation encountered. If one -^^ 
probes, beneath t?ie surface, however, the 'problem is often not lack of preparation 
but of misassignment. The data reported in the three studies give ample evidence 
that misassignffient is a very real problem and a commoa phenomenon. That there 
are administrative' problems in making appropriate t^che.r assignments cannot be 
denied Tiiere is always an overflow section of Engnsh, , algebra, American 
history or other subjects that has to be taught. Neverthele.ss, the|%|re too 
many instances where teacher assignments do not reflect this kind Qf^;»^Jm^.nlS^ 
-tratlve* necessity but, rather, result from inept recruiting, poor marr^getnent , 
lack of planning, 6r>ther. extraneous factors. . 

The' problems are now intensified because many schools are faced with reduc- 
- tlons In force and retention and reas^ignments^ are made on the basis of seniority 
rather than on curricular needs or professional qualifications. One teacher^ 
reported that half of the mathematics teachers in his school were really social 
studies teachers. 3.5 In other instances, the intend of affirmative action ^eems 
clearly to be circumvented and a field observer reported that in certain sites 
they found -"kith and kin" considerations to be highly significant in teacher ■ 
employment. Somehof or other i£, seems that this type of jirovincialisra should be 
passe'. ' , . 

' * ,«^vfdence presented in the. Research- Triangle Institute study indicates that 
in the jOnior iiigh schools only Zm of the mathematics teachers, 24% of the sci- 
ence teachers, and 24% of the ioclal studies teachers had teaching assignments 
restricted to these fields only. The 'comparable figures for senior high schools 



^^ Case ^tiidi^j in 'science Education , Volume M. a^. cit . , Chapter 15, p. 2. 



were 27% for mathematics,* 27% for science, and 31% for social studies teachers. 36 
Unfortunately t^ilS; information is not very useful since no evidence is provided 
. about teachers' academic arid prof-essional preparation.^ It may well be that they ■ 
have teaching assignments in mathematics onlydnd yet be ntinimatTy--prepared in 
the field. The presumption probably is that most of these people were teaching 
their major field but there is no evidence submitted to demonstrate that this 
is.'tn fact, so. It -is certainly well known that a^reat manyrteachers are 
teaching outside of their m^jor fields of preparation. .BerHap^the most impor- 

• ta|it quest! op is»not\whether they are teaching in m6re than, one- field but rather 
how ade^luate' the prepdratioh may be'to teaich whatever It is they are assignecj^to 
teach. s Thtere fnight be. a reasonable 'expectation , for example, that a physics 

* te#che»\. would be competent to teach an introductory algebra course. 

It is perhaps significant also to point out that only somewhat over 5^ of» 
school principals have backgrounds in mathematics and approx innately 10% have . 
backgrounds In natural science. ^'^ This in itself might give some clue to the 
lack of emphasis or focus in many schools on 'academic programs including those 
in science and mathematics. It may also raise serious-questions about cpmmuni- 
ties*' values and the relative values they assign to academic programs versus 
other school activities., 

Preservice Training of Teachers 

None of the studies gives much information about the preservice training of 
' teachers although they tenci to emphasize that, especially in the 1960s, attention 
was fdcused on dnservice education to the neglect of preservice concerns. This 
appears to be one of the major gaps in t-he report's. Yet good preservice. programs 
are the. best insurance for qualified teachers. It is much more difficult to 
correct def icieYicies, particularly in the atademic backgrounds Qf teachers once 
they have been c§rtifiea, than it is to require adequate preparation prior to 
certification. 35 As 'previously 'indicated, the quality of jnuch that passes for 
. ' Inservice education is of dubious value ,and is hardly likely to compensate for 
major deficiencies that may exist in the preservice programs. Although ^ccredi- 
tatfon standards of various kinds have he^lped to ensure some measure of quanti^ 
tative control--specif ic courses, number of credits, etCr--accredit_ation" rarely 
touches upon, the qualitative aspects of programs either in the content teach-lng 
areas or in the professional educational components. ^ 

Although many criticisms have been made of teacher preparation programs^, 
the facts^ are that almost no major teacher preparation institution would graduate 
and reconmend a social studies student for certification a$ a teacher who did,, 
not have a broad background in the social ,sciences includijig the equivalent of a • 
major in one field with supporting courses in such areas as .geography, sociology , 
economics and politicalVsiijieJicc. If the major should happen to be in one of 
these fields, then substantial ttiork in American history and..a selection of non- 
Apierican history courses would b(2 required.. Similarly in biology, a teacjier . 



4 ^'='We1ss, 02.. ci_t. ^ p. 46. 
%^^We1ss, op. Cit., p. 143. 
' ^^Suydam and Osborne, ,0£. cit . , p. 1,30. 
. ^^Suydam and Osborne, 0£. cit . , p. 166. 



recommen^led for certification woul^ topically .have a ^ound^grounding *'n botarty, 
zoology, arvfi physiology, with required courses in genetics, 'crgam'c and inorganic 
chemistry, microbiology, etc.. Other fields tend to 'show a sjmnar/pattern with 
'adequate distributldn and depth in appropriate courses, at l^ast to the extent , 
that such distribution, and depth can be acquired in a four-year baccalaureate ^ 
prtjgram of studies. It must be reiterated', however," that no preparation program 
can compensate for faulty teacker ksslgi^mehts. , ' .* . ^ i' 

ProbablY one of the most serious ^reservice problems in science relates to 
the, preparation of -elemisntary school teachers'. Elementary school teachers, are 
reported to. indicate tha't they-havte the greatest feelings of inadequacy with 
respect to teaching Science. This. is surely partly a reflect1o(5^f their ',. 
preparation. Often as few as' six hours of sdience may be required, which is 
likely to' be a general survey type of college course or .the introductory courses 
in a major field. However, the number of hours i^ not necessarily an index Pf. 
quality. College science courses provide practical^ly r\6 preparation of the kind 
that would be useful to the elementary teacher in the classroom. - The professional 
preparation component ot the teacher's education tends- to focus heavily on the 
teaching of reading -and mathematics, especially reading. Professional prepara- 
tior^ to teach science may be minimal. The AAAS in cooperation with the state' 
directors of teacher certification ha^ been active in addressing the problem of 
teacher preparation!^^ \ ' . . 

The Ohi'o State University study reflects some serious problems with respect 
ta junior high school teachers. .'Few teachers, prepare specifically to teach v 
junior high school science. Most junior high school science teachers have been 
prepared to teach senior high science and thus have specialized in biology, 
chemistry, or,f;hysics. Junior hig.h science is i>sually a mix of disciplines. » 
Ideally it should address the unique psychological a^d social needs of early 
teenage "Children ard junior high science teachers should be specially prepared 
for this important task. Preparation programs focusing particularly on teaching 
at this level are comparatively unconimon, although there has recently been some 
enhanced/interest shown by teacher preparing institutions. ' The, Ohio State re- , 
port indicated that In 1968 there was a, lack of basic objective evidesce on the 
effe9tiveness of te'achor education programs. '^^ This situation' still prevails. 
There is no doubt whatever that many institutions of higher education have 
teacher education programs but do not have either the commitment or the 
resources to prepare quality teachers. * . • 

In the senior high school it appears that prohflems at this level, as far as 
formal preparation is concerned, are much more likely to be identified with the 
Btis*ss1g1iment of teacher*^ than with the formal preparation in their specialized 
subject field. The same questions of quality and rele\^ancy of the typical aca- 
demic major to the realities of teaching in secondary schools stilV prevail. 

. * \ ' . • " . ' ■ . • " ■ 

V 

'^QWeiss, op. cit. , p. 142. 

'♦American Association for the Advancement of Science, Preservice Science 
Education of Elementary SchooUgachers , 19^0, and Guidelines and Standards' for 
the Education of Secandary School Teachers of Science and Mathematics , 1971. 
* ^^Helgeson et al , 0£. cit . p. 69. , 



Another issue that, needs to be faced s.quare.\y Is the relationship between 
the amount and quality o/' the teachers' professional and academic preparation 
and the performance of their students. The small amount of evidence submitted ' 
in. these studiesis not reassuring. It was. indicated that neither years of ^ 
experience rlor advanced, ti^aining was significantly related to differences of 
frequency of use of good reading practices. In 'anotlter iVistance it was re- 
ported that research workers "found that there was no correlation between/formal 
subject-matter .preparation and teacher knowledge of *the subject or between- for- 
mal subject-matter prepar-ati on "and student cognitive learning.'"*'* In revi^wing^ 
the research on ipathematics teacher^ and the resQlts , of some "major studied, it 
was reported thai "the. teachers' characteristics did not account for ^ signifi''- 
cant portion of the variance"^^ (in student performance') and there wa'S "no sig-' 
nifi cant correlation between teachers' knowledge and performance of their stu- 
dents. "'t^ Such findings raise serious questions about the nature of both pre- 
service and iriservice training pi^og rams and about both the , professional and 
academfc components of preparation. There are certainly a numbfer of alternative 
^explanations that might be considered in exploring th'is phenomenon if further 
evidence establishes its general validity. I,t may:be that once a minimum com- 
petence in subject matter is attained, other abillties^suc^ '^s those pertaining 
to cOTmunicator , facilitator or [motivator roles may becomje more* important. Thus 
a minimally prepared teacher might be equally or more » successful than a collea^e 
with more substantial' academic preparation who lacks personal qualities or traits 
useful 1n the classroom. Or it may be that teacher preparation is Such a mini- 
mail factor in the psycho-social setting of the ^school that it contributes rela- 
tlvgly slightly to the total variance in st-udent performance. Still a third . 
possibility is that preservice and inservice programs are just not relevant In 
•terms of the selections of subject matter and methodologies that are approprfate 
to elementary and secondary school teachers' needs. Whatever the case, it would 
appear 'that this is a major problem and one deserving of some serious exploration 
by^ resjearch workers. Obviously, the debate and concern about both pre- and in- 
leVvlce education for teachers "can be'meaningful only in. the Conte'xt that such 
training does make a difference in the learning and per'formance of their students 



Inservice Training of Teachers 



The concept of inservice education covers a broad spectrym, of activities 
.that vary greatly' both qualitatively and quantitatively. The report from Ohio 
State states, "inservice education appears to mean different things to' different 
people, with little agreement corvcerning Its purposes."'*'^ One of the dr1 tic Isms 
teachers make of Inservice education is that it Is not "job specific." Locally 
designed Inservice programs for the purpose of introducing a new curriculum / 
might very well be highly specific job^related learning. ^ 

On the other hand, graduate courses at a university are presumably looking"; 
at broad cogcepts, principles, and problems in the field. They Should be useful^ 
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to the teacher but in a more general sense. They would require translation, 
adaptation, and filtering to itake them applicable to the specific needs of 
"^dividual elementary and secondary classrooms. A professl-onal teacher should 
be able to make such a translation. " , V 

In general the teachers Purveyed felt that the NationaJ' Science -Foundation^ 
Institutes' were moderately ^uocessful to successfuk-^® There is a tendency to'*- 
lump all of the NSF Lnsti tu.tes 'into a single stereotyped -category in the, studies- 
Like other stereotypes, this is subject to question. Undoubtedly the institutes 
varied enormously in their quality and value. "There is not much doubt that ' 
teachers would like to see them continued, although there were occasional criti- 
cisms of the programs. One'-cannot avoid considering the possible self-servijig 
motives involved ih the positive -evaluation made by many teachers who hoped that 
good ratings might encourage reestablishment of the programs.'*^ • ' ■ 

One of the criticisms of the institute program was that qeneraUy they 
tended to serve teachers who needed ih^ervice training least. On the positive 
side, the institutes served a very large proportion of the present leadership 
cadre in science education and provided them with experiences and perspectives 
that they would otherwise have been unlikely to acquire. 



, Curriculum ^ 

The last 25 ^ears have witnessed unprecedented activity in tfie field of 
curriculum development. The aftermath of World War II, Spi/tnik, the pold War, 
the support by the federal government of various curriculum reform endeavors— 
with generous support of many millions of doHars~an accelerated rate of tech- 
nological development, student activism and various aspects of -social reform 
have profoun^lly influenced the curricula of the schools. School currtcula have 
been influenced by cu^^rents and counter currents including liberal and conserva- 
titf-e ideologies, innovatprs and traditionalists, accountability adherents , -pro- 
moters of management-^y objectives, elitist v'ersus populist philosophies, and 
advocates of technological applications to education. Considering all of these 
.forces seeking to change the educational curriculum, it is not-much wonder that 
the school curri curium sometimes appears to be in disarray. 

' ■ ' ' ' ■ 

Curricular innovations ^ ^ 

,„ lib period in American history has witnessed the |lntroduction of so many 
educational innovations, particularly in science, social studies, and mathemat- 
'ics, as the last 25 years. There are those who feeV ^hat the innovations were 
introduced with' "insufficient rationale for sweeping changes in curriculum and 
instruction."^^ One of the problems has been the definition of "change." 
Change may'be revolutipnary— change with a capita "C"— or evolutionary— change 
with a small "c.'* Even the most conservative educator recognizes that neither 



'♦^The reference is to the NSF-supported summer and inservice institutes 
for precollege teachers that were a major effort of NSF in the 1950s. 
^^Suydam and Osborne, o£. cit. , p. 167, 
soibid.. p. 136. ■ 
siIMd., p. 59. . 
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curriculum n)ateria1s nor teaching practices can maintain a status quo 'position. 
Improvements are always ne|ded in education. But, as the Ohio State revfeW « ' 
Indicates, there 1s a feeling that "far too many of them [new Instructional 
approaches] .have been promoted as panaceas, rather than as components in a 
teacher's repertoire-, |:o be used as children, content, al^d circumstances war- 
rant."'^ . . ' 

"Reform" Efforts -Supported by NSF . . • . 

The reform programs sponsored by NSF have been perceived by- some to be In 
. - th6 elitist tradition. They reflected a philosophical position that science is 
an Investigative and logical search for order and that content should be selected 
and Instructional materials «(eveloped in accordance with this concept. They 
were difficult and they were deipanding on both teachers and students. The 
. . emphasis was on structure of the sdbject matter and much of the content was 

abstract,, perhaps most markedly so in the so-called "new mathematics." However, 
the NSF-supported reform efforts: "started just b^ore or just after the launch- ' 
--y^ Ing- of Sptunik in 1957 and were a response to the concern that the United 'States 
needed more scientists to compete with Russia. The new curricula were conceived 
of as elitist. Then In the late 1960s and early 1970s national concerns were 
refocused on such things as relevance, job-related learning, consideratiofi of 
opportunities in science for all members of society, and limitations and problems 
of tec^inology. These '^deficiencies," evident in the reports, do not reflect on 
the purpose of the NSF-supported curriculum projects, but rather on the change 
in direction of the purposes df elementary and secon,dary science, social science, 
and mathematics' education. ' ■ ^ 

• ^ The NSF-supported curriculum projects have had a strong, poslttve effect on 
precollege education. Perhaps the greatest value Is in the. influence that they 
have had on instructional materfals produced by publishing companies. It is 
probably the case that commercial materials have been 'substantially Impro^d - 
either through the need to compete more favorably or through emulation. Imita- 
tion, and/or stimulation provided by the NSF-sppnsored materials. No doubt cer- 
tain materials and practices were also avoided on the basis of observations ,of 
problems with the proj*ect materials. Such influences will probably continue for 

jnany years Into the future. 




■ Elementary School Science 



Many factors have converged to contribute to a diminishing role for science 
and social studies In the elementary school. After the flurry of activities to 
'promote science and social science education, in the elementary schools during 
the *fOs, there has been a gradual decline 1n emphasis and time devoted to the 
subject. 53 Factors contributing to this situation are numerous and 'include the 
inadequate preparation of elementary teachers in science and the decline In 
student achievement which further stimulated the very strong "bacj( to the basics" 



52ib1d. , p. 58 

^^Th e Status of Pi^e^College Science, Mathematics, and Social Studies. Ed lH» 
catignal Practices in LR.S. Schools: An Overview and Summaries of Three Studies 
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movement along with demands for accountability and ccsntpetencyj especially in 
regard to reading and mathematics. The view Is widespread and supported by 
Junior and senior high school science teachers that perh^s science is "really 
not very 'important in^the elementary school.^'* One thing that is not clear from 
a philosophicaypoint of view or from any evidence inctuded in the three .report^ 
is why science vocabulary, facts and elementary ideas and concepts of "science 
cannot be used as a< vehicle for the reading process and for correlation with 
school n<&tlmmatics. This il a point that deserves seripi/s\ cons iderat^i on by 
school systems and other* groups concerned w4th the quality of .precollege science, 
mathematics, and social science education. ... ■ ' . 

The reports indicate strong negative reactions by teachers toward the moving 
down of difficult materials from higher grades into lower/grades. ' They resist 
the notioh thaj^ better instruction means harder instruction and by implication ' \^ 
they see such efforts as only increasing their difficulty in keeping students 
motivated and responsive to the instructional, process. Jhis fs^another point ^ \ 
that should be considered seriously. Is the Implication justified? Do teachers' 
need inservice orientation? 

• • 

The "back to basics" movement is a fundamental determinant of elementary 
school curriculum today. .By some,, science and social studies are not included 
among these basics, although why they are not is a pertinent question. Scien- 
tific concepts such as time, 'distance, gravity and life-maintaining requirements 
of the living organisms are among the: mos.t' basic ideas that one can imagine. 
The fact that natural science is not considered "a basic" is probably a reflec- 
tion of some of the misconceptions held about the sciences by socie'ty at large. 

'IBack to the basics" is supported by some teachers who^appear to be con- 
. vinced that improvement" in science education and"in other fields is directly 
related to reading ability and ability to^ do mathematics. It is^ hard to fault 
teachers for such a view, sinc.e reading and. mathematics represent enabling skills 
basic to^(^ other scholarly attainments. Visry often the skill of writing tends 
to be omliSdin the modern concept of "basics." ' 




Readil^must have some content- and it is hard to understand .why some read- 
ing content ^annot be based on sciie^ce. . 

One of th^ interesting ideas t!*at emerged from the case sti/dies report was 
that inquiry does not appear to [be] workl^S Anyone who has ever engaged in 
serious inquiry realizes that nothing could be further from the truth- How, , then, 
does such a perception emerge? Possibly it may be a reflection of the poor use 
of inquiry techniques as they were observed in the coojperating schools. It may 
reflect the poor di-s dp If ne or at least the considerafe^ disorder that sometimes 
prevails when students are Involved in inquiry- type lessons or it may merely be 
th5t {productive activities were iti progress which were not readily discernible 
to the case study *observer. Perhaps students were having "too much run." What- 
ever the explanation might be, it is unfortunate that such a view prevails and . 



s ^bid ., pp. 2-3. > 
• ' ^^ Case Studies in Science! Education , Volume- 1 ^ op^. cit.. Chapter 1 , p. 40. 

^ ^Case Studies in Science Education , Volume II, op.~cTt;, Chapter 12, p. 7, 
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it gives, credence to' and support for more low-Jev&T- dnlT type activities which 
underlie -a "basics" philosophy." ^fhere^seems to bs common acceptance of the. 
potion that hard work is good work > It mav^^qn fact p^f course be nothing bf the 
^ort. While" it cprtainly:is.^egitimatg .«jKthe schogls t:o emphasize that' out- 
standing achievement requires bard, work, ntere seems to be a transformation of 
this, idea to the unagceptable- "any' hard -work is good work,-" . , ^ 

Secondary $chp^1 Science ~ ••. , . ^ ■ ■ / 

. ■ ■ ♦ ^ • ^ 1 .* -"■*'* • >■ * • ■ 

Secondary school sctence education seems- to lack a" settse of direction and a 

tt\eory 'and philosophy which should prc^vide iuid.ance to curricul-um development and 
instruction. This may, in part, reflect the "elitist" "philosophy of the curric- 
'ulum developmaflt projects of th& late 1.95as and early 1960s. In 'reference to 
the natural sciences^ the reviev4rs at Ohio State University stated that in their 
opinion "it appeaj|s that the role science in the secondary school curriculum • 
for general education remairrs unclear. What science studer^ts should lea^rn alsp- 
remains unclear. "f^ The Pane? who. advised the writer of this report concurs , 
with this observation, bat suggests that it may have applicablTity beyond the 
natural sciences and that it is time for the development of- a coherent phtlosophy 
and the establishment of directions for all science education. • 



It seems doubtful that there -has ever been a time in which there>was,so much 
uncertainty about the purposes of education^ What constitutes^' an *appropriate 
general education for all seems now to be in unpleasantly obscure 'question. The 
purpose of education has been explored frm th€ times of the ancient' Greek phi- 
losophers down to the present time. Herbert Spencer's essay "What Knowledge Is. 
qf Most Wprth?" explored the topic. ^5 More recently the ■€ducational Policies 
Comm-issioh of the NationaT Education Association has issued statements relating 
to the general purposes of education in American society. Although such sta|;e- 
ments may still, be valid, they no longer serve as guides and compasses. The 
three studies suggest that now is the time to T&ok sharply at the purpos,es.'pf 
education to*our» society and particularly tg the .role of science, mathematics, 
and the social sciences in the education of American citi^ 



The curriculum* projects of the sixties, for reasons made clear earlier, did 
not address the problem of general education. ^° One pf the stronges.t criticisms 
made by the reformers of the then existing science programs -was that there was 
too much emphasis on technology. It was their contention that what was really, 
needed was more, attentiojj to the "pure", science. In their view, this was urgent 
because of the Russian success with Sputnik and the general high*level of Russian 
technological "advances. What they were inte.rested in was training high grade 
professional scientists who could advance technologies related to nuclear energy, 
space ejgjloration?- oceanography,, and so on,' that would enbance defense systems 
and national security. , • " o , 



s^Ibid., Chapter 16, 1. 16. „ * 

SBj^elgeson et al^i OD.'cit., p. 37. * ... 
59j^e^bert Spencer, "What Knowledge Is of Most Worth?" Education, E. L. 
Kenoqg & Co., New York, 1892, pp. 5-69. , ^ 
' ^D Qase Studies in Science Education ^ Volume JI, op. cit,, Chapter 12, p. 1." 



. The new science curHcul a funded by NSF did not address tephnologlcally 
based problems or the problem solving techniques necessary for developing solu- 
tions. 'Students did not learn of the relationship between .science and tech- ■ 
nology, hence they were unaware as future citizens of the roles that research 
and development play in an industrial nation 'and the trade-offs and side effects 
'1tt\at. would affect them individually and collectiveTy. These were not a part, 
nor were they intended by' the curriculum developers to be a part, ^ of the curric- 
ulum developments of *the 1960s. Clearly future curriculum developers need- to, be 
concerned about introducing social ImpTi cations of science into the secondar;y 
school curriculum. .. ' 

Course Sequences \ . 

•There is no generally recognized sequence of ceurses at the juntos hi^h level 
in any of the science fields. At the senior high level , the sequence or biology, 
chemistry, and pJiysi.cS sfeems to be rather firmly fijced in the natural sciences 
but tends to be restricted to the group" of students bound* f(^ college. For the 
non-college bouni'fCblology is typically -the last and only, science taken at the , 
upper secandary school level". < . « 

Both junior and seaior high schools most frequently offer American history, 
althovigh the content is sdmetiraes included under the general rubric of "stocial 
studies." Other social science courses most commonly offered' in the senior f>igh 
school are ny^srld histor'y, j^rican government, and §ociology. \^ 

In inathemat4cs a fairly definite sequence of 7th and 8t1i grades mathematics,'-- 
',5th grade (in some cases. 8th grade) algebra,' 10th grade geometry, lit h^grade' 
advanced algebra, arid 12th-^ade advanced mathematics* (trigonometry and calculus 
in sodfe cases) can be identmed for college preparatory studeots. Many other 
kinds of mathematics courses are also offered for students with different x^bjecr 
tlves. 

In large school systems ^11 three subject areas are represented by a variety 
of elective courses whiol^ may reflect accommodation to either low or high ability 
students, specialized academicor vecational interesjts or the use of local 
specialized resources. Electives include such courses as. physiology., astronomy,^ 
zoology, advanced biology, and advanced chemistry among others in the naturaj^ 
sciehSs; black histxjry, law, economics^^ geography, and psychology among othfr^ 
in the social studies; and probability and statistics, computer mathematics .and 
business mathematics among' others fn mathematics. 

The Articulation.- Problem .. . • ' / • 



The problem of what ought to be tauglrtr, to-whom, aftd when, is one of the - 
chranlc dilemmas of education.. Fitting-* twelve-year educational progr|m^ together 
so that the basic facts and concepts come in an appropriate sequence is the prob- - 
lero of articulation,' The evidence submitted in the three studies reviewed 



Indicates that artlcukitiorv- problems are widespread. schools have apparently . 
not succeeded well in developing a coherent, articulated program of instruction. 
Articulation is most pressing in-- a highly ordered and sequential field such as 
mathematics. It is less so In science arid still less so in the fietd x?f social 
studies. Nevertheless, there is a need and a value of sequencing even in a less , 
. structured fi el d^such as social studies since instruction can be more efficient 
and more can be accomplished. Students also hav-e an equity in articulation be- 
cause of the difficulties which they may encounter when they transfer between 
schools or between school systems and find themselves placed in classes for ■ 
which they do not have adequate preparation. Obviously there is a need for 
^articulation between^ grade levels. > - ^ 

Some of the fa&ors contributing to poor articulation include the autonomy, 
interests and qualifications of the' individual teacher, nonsequential instruc- 
v tional materials, lack of communication between 'teacheirs and between educational 
units, particularly between the elementary school and junior high school and 
between junior high and senior high schools. Failure to solve these problems 
results fn students who'complain bitterly that they have had the material before, 
and they find it boring and unmotivating, or that, they are lost because they do . 
not ha^e the needed background. Teachers often counter^' th the observation that 
they may have had it, but they did not Team it, or conversely, that they must- 
catch up. ; 

There are curious inconsistencies with respect to the problem of articula- 
tion. Teachers have a disposition to, "cover the material" and to justify th^ir 
work as"*prepara^ion for \^ork to' be taken i^n subsequent grades. Strangely enough . 
. teachers in these 'subsequent ^courses .seldcwi fc^elieve that the. material has been 
thus ;^'^al though there is a widespread "preparation ethic" it does not seem to b^ 
^consistent with the apparent widespread lack of articulation. 

Textbooks ' 

One of the field workers (CSSE) pointed out ^hat the heart of the instruc- 
tional process is the instructional material^. 



^Be 



Behind nearly every teaf her-learner transaction reported in the CSSE 
" udy lay an instructional product waiting to play its dual role as 
medium (jind message. They conmanded teacher's and learner's atten'tion. 
In a way, they virtually dictated the curriculum. The curriculum did 
not venture beyond the boundaries set by the instructional materials. 



In the great majority of cases, the instructional- materials^ are provided by, 
the textbook. De-spite the lamentations of academicians, professors of education, 
curriculum deyeliDpers and others about textbook oriented instru-Ction, the l)rac- 
tice has continued to. prevail and flourish. When a practice con t1/)ues so long : 
^in the face of long standing and.severe criticism bySs*^tstanding educational 
'leadership, it may be desjrable to examine the practice in considerably more 



^^ The Status of Pre-College Science, Mathematics, and So€iaT Studies Educa- 
tional Pr act ices in U.S. Schools: An Overview and Sunwiaries of Three Studies , 
op. cit.. Chapter- 19, p. 7. '. ~~ [ ] ' 

~^Case Studies in Science Education, Volume II, op. cit. , Chapter 13, p. 66. 
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rtiore detail. Why have textbooks had^ such aft enduring quality in the educational 

process? ' ' 

'•■>■.. . ■ ■ . • 

From the teacher's view there are a great many positive aspects to the use 
of a textbook. A textbook provides a structure and an outline of corjtent. As. 
Indicated in the section on teachers ^ time is indeed, a precious commodity and . 
teachers never have enough of it. The textbook makes minimal requlrenients on 
-the teacher's time, provides a base t^ef^rence' for course requirements ^hich must 
be met by students and minimizes the teacher's need to jsrepare special handouts 
or other types of instructional material. Its use is expected by parents and ^ 
conmunity, and it is not likely to be questioned as to authenticity or appropn- ' 
ateness. In short, teachers look upon the textbook to provide structure,, con- 
tinuity and a reasonable selection and boundary gf the content which should be 
taught and a^ a backstop for questions that may be raised by school p'atrons. , 
Packet and loose-leaf materials, teacher-made materials, etc., are far more dif- ^ 
ficult to keep organized! They increase still further the demands on the 
teacher's time throug'h gr^eater bureaucratic and administrative duties. They also 
require adequate support staff (clerks, secretaries,' aides) which is 'often not 
available. If thi^ is a reasonable analysis, then perhaps ^4t is appropriate to j 
16ok at the manner in which textbooks might be used more effectively since it — ^ 
appears that they wilVbe a fixture in education for a long time. . ^ 

• "Maoy of the historical criticisms that have been made of textbooks ^"have 

related more to the man^ner in which they have been U56d than to the textbooks 
themselves. Very often textbooks have been used in a manner never intended by- 
the author. They have too often been used .in a catechetical fashion rather than 
■ ^' as a dependable source of information for use as a point of depar^ture for fur- 
ther interesting discussions or other follow-up activities. They have often 
been used as a basis for rote learning with the, result tfiat instruction has been 
barren and dull. Too often there has been a lack of application of textual mate- 
rials in ways -which are meaningful to the students. ' TheMnstruction has not 
been personal 1 zed ^ embellished or embroidered by additional examples olc illustra- 
tions which could be related to the individual lives of students: Thus, it is a . 
logical conclusion that if the textbook is to remain as a central feaj:ure of the 
educational process, strenuous efforts are .needed to make the use of such an 
^ ' instructional resource far more. effective than it has often typic^ally proven to 

be. . ^' ■ ■ ■ " ' 'i^^' ^ ■ ■ t 

Laboratory InstrujDtion 

» / One of the insightful paragraphs in the case studies 'related to the changes. . 
which have occurred is the concept of what constitutes laboratory Work.^^ It is 
pointed out that new science- topics In the curriculum create problens for labora- 
tory and demonstration work,. Many of them do' not Tend themse-lves easily to the 
• traditional formula whicH required the arrangement of material or equipment, the 
observation of phenomena, ^appropriate recording of observations, interpretations^ 
conclusions, etc. The observer'pointed out further, that such activitie'S as 
working with structural models 6f molecules, Studying eco-systems in the field, 
malntainina a balanced aquarium, developing a film or prints and constructing an 



8''Case?Bffes In Science Education, Volume II, og.. cit. , Chapter 13, p. 9. 



electronic circuit, all lack adaotability to the ordinary "fonrajla" of lahrera- 
tory instruction. . This observatton prompted a reporter to ask "If the format 
changes to accareiiodate these* fnterests, then where is the rigor of scientific 
inethod?"f^'' . ' 



As part of the intellectual revolution which the curriculum Veformers of. 
the '60s were seeking to promote in the science curricula was an emphasis on 
the processes of science. Students were to experience these processes primarily 
through discovery techniques usually labeled as "inquiry.'" If these' three studies 
are any indication, quality inquiry type instruction is a rare occurrence. Testi- 
mony seeips to i'ndicate that only the most gifted stujdents are able to profit from 
this type of an approach to any consider-afa.le extent'. ' ' » 

■ ■ ' ' , • - ^. ' / 

Mhateyer*may have been the merits of this approach there are clearly a num- 
Ber of factors that make* Its implementation difficult. Perhaps the largest 
obst£lcles are in the demands placed upon the teacher. The problem of classroom • 
management becomes a problem since it is more difficult to m^nta in discipline 
and to keep mahy ch-ildren busily engaged in productive wor^ Furthermore, mate- 
rials must be assembled and prepared for the lesson and they must be, collected 
and stored' following the lesson.^' The demands for*" hejp frcH^ floundering students ' 
places great demands on the teacher during the instructional period. 

,Jhere are probably other more subtle reasons why the inquiry approach 
instruction is difficult from the teacher's pers'pective. For one thing, it puts 
the teacher in a more open-ended and uncontrolled situation and students are 
likely to raise questions which' ^re very difficult to respond to effectively. 
For .the 'minimally prepared teat^herr es;3ec1ally, such situations are likely to 
pose real^ threats to their own self-image and sense of adequacy. Perhaps even 
more significantly, there is a standard expectation from 'students, parents, and 
the community at large that teachers "wi-ll know the anewers." The teacher-as- 
authprity is deeply .ingrained "in American folklore and any thing or process that 
appears to threaten this stereotype is likely to be challenged. The promotion 
of self-directing slcl lis and a skeptical approach to knowledge is also c(^ntrary 
to the historic submission-authority stance of the schools with respect to stu- 
dents. . a 




From the stutJent's perspective, even a conscientious one, there are also 
problems^ Students have been rather thoroughly conditioned to a deductive 
approach. to learning. Any kind of inductive learning, of which inquiry teaching 
is clearly an example, is likely to be seen as an unaccustomed mode of learning 
and one that is not particularly appreciated. Most students are "looking for 
Answers" and usually are not caught up" in t'he niceties of the processes involve^ 
in obtaining or testlna the validity of knowledge. They are^likely to view • 
Inquiry procedures as "beating about the bush." Admittedly, some teachers can 
make Inquiry techniques work and can, change student perspectives. But such a 
teacher \s indeed a rara avis . - - 



o 
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From stm another perspective, "^e use of Inquiry methods is artificial 
and open to challenge. It may be unreasonable to expect students to sort out, 
data and manipulate materials in ways that enable them" to reach conclusions or 
make observations that were originally discovered and 'explained by mature indi- 
viduals with the best minds. Inquiry methods also rafse the "question of the 
efficiency of. instruct4^ since they are time-consuming and certainly any large-, 
scale implementation of such a program will severely restrict the amount of 
coverage that can be expected. Advocates of inquiry techniques wiH^re ject this 
particular view on the ground that skills and insights gained are more important 
.than coverage geared to teaching programs. But this rejection will not 'impress 
many teachers who are concerned about the* broad implications gf local, state, or 
national assessment programs and their relationship to atcourttability and the 
teacher's own evaluation* 

» Finally/ it seems highly probable that the inquiry mode is not an efficient 
method of learning for a great many children,, sometimes even gifted children. 
Many stu'dents seem likely to profit much more from a "s'tructured apl^roach even 
though some exposure to inferential reasoning seems highly desirable. ' ' 



Whatever/ !|iay be the reasons, and several possibilities have been suggested 
in the paragra^s above, it is apparent that inquiry teaching has not been very" 
.successful in the classroom |n the American schools based on the evidence sub- 
mitted in the reports reviewed. One bit of documentation provided for this 
observation's to be found in the Research Triangle Institute report which indi- ■ 
Gates that manipulative materials are used less than once a week in more than 
half of^n science,- mathematics and siocial science classes. Even more distressing 
is the report that 9% of science classes never use manipulative materials and 
another 142 do so less than once a month. ^"^ 



It is apparent that not only inquiry\but more traditional laboratory work 
requiring "hands on" activities is natW common as might be desired. 



Teaching Resources 

It is curious to note that the question of resources for the teaching of 
sciences was never addressed directly and completely in any of the studies. Bits 
and pieces of the resource story trickle through each study, however, and the , - 
story is not a happy one. Budget "and financing problems ^re identified repeatedly 
as the most 'serious faced by the schools. Declining enrollments, increasing 
costs, taxpayer revolts and the shrinking value of the dollar are a^l cutting 
heavily into the financial resources of the education system. Of all the academic 
areas of the curriculum, natural science education is hardest hit. /This is so 
tecause of ttre experiential, manipulative ftature of science programs. ^hlTe the 
federally funded innovative curricula designed and developed by teams of experi- 
enced scientists and educators called for student activity and the extensive use 
of concrete materials and experiences, local school system budgets were altered . 



s^We'iss, 0£. git. , p. 107. 
.^^Helgeson et al , op. cit . , p. 133. 
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slightly,. If at^^all , to accommodate tMs approach to the learning of the natural,, 
SQCial, and mathematical sciencjgs. * » 

Teachers of the natural sciences in particular have reported inadequate 
funds to operate laboratory and" iTield programs and have' indicated a special nee^l 
for fonds to purchase' supplies on a day-to-day basis.^^»»^°»^i A high level of 
frustr^ion is experienced by tijem in attempting to prepare, maintain,, repair, 
1r]vento?y^ order and clean up materials and equi0n«nt in addition to lesson plan^ 
ning, teaching and evaluating.- These duties must be performed without the assis- 
tanc^e of paraprdfessional ^elp.'^^ 

It is the writer's experience that the U.S'. is almost alone in the world in 
this^ neglect of the necessary ^ypport staff for successful science teaching. 
Teachers and science, educators in other parts of the world are appalled when 
they learn that the American science teactier is expected to manage without a 
laboratory technician or- other paraprofessional nelp. . Such personnel is consid- 
ered essential in most other countries, including developing .nations. 



, ' * Some Implications 

^ The three stlidies are provocative an^d raise serious questions about many 
aspects of both education in ttie sciences and education in general in the public 
schools of this nation. The nature of the studies* was such that many equally - 
important prob terns were either not touched at all in the studies or were alluded 
to only in passing. The studies are rich ground which should be plowed in the 
.future for> implications of missing questions as well as for those that are. 
included, i 



Natiohal and Local Perceptions of the Educationa^ System 

The studies reflect a difference between the perceptions of the national- 
government and of locaT governments of how.schools ought to operate.-^^ Many; 
national vs. local perception^ can be considered as paired opposites. Some sug- 
gested pal red-opp&site terms which could be used In helping' to clarify these 
perceptional differences might be: "ideal" versus "practical" isolutions, "long - 
term" ver^sus "immediate" goals, "dollar effectiveness" versus "educational 
effectiveness," "academic discipline" versus "student learning" orifentation, 
"individual student rights" versus "needed social controls," .and "theoretical 
principles and^ solutions" versus "flesh and blood realities." Other paired 
opposites could be selected to illustrate some of the perceptual differences at 
the two levels^. Such differences are sources of confusion, controversy, disrup-. * 
tion^ and ^U^tility. . ^ 



^^eiss, op. cit., p. T26. " • . 

^ ^Case .StlidiesTn Science Education , Volume '-11, ofi.. cit . , Chapter 13,' p. 4. 
vweiss, op. cit., p. 135. ■ ^ 

^^ Case. StuflT^ in Science- Education , Volume 11, op. cit.. Chapter 17, 
pp. 1-2. . . 
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The large-scale intervention of the federal government in education is a 
relatively new development and the regulations and controls which have accom- 
panied the federal dolVars have run headlong into one of the most cherished 
of national traditions, namely, local control of the schools. Local control has., 
historically been.eulogized as a typieally American innovation and one which 
Insured that the schc^ols would be kept "clo§e to the people," The recent trend 
to reverse such a long establishetl educational doctrine could certainly be 
expected to generate antagonism. ■ \ > 

The developers of the NSF-supported curriculum projects in the 1960s_fatled 
tp give adequate. consideration, to many of the historic traditions in American 
education and to the social settings in which public Schools must operate. The 
constraints related to budgets, teachers' time, equipment, bored and i unmotivated , 
students; community pressures and o'thep factors not seen" as formidable obstacles 
to implementing new programs. ^ ' 

There wa|. also a considerable bit p-f" scapegoating at the time and schools 
of education were frequently identified as the culprits responsible for all that 
was wrong with American education. There is still some evidence of. the continued 
existence of the vie>f in some agencies and some legislatures that colleges of 
education cannot be trusted, ifiis is evidenced by providing support for inservice 
training activities of teacher's in non-college and -university related centers, 
and by other similar actions which tend; to bypass"^ teacher^training institutions. 
It is interesting to consider what the long-range qualitative implications of 
such developments jwy be. The main point however is that. the de^i/elopers of the 
curricuTUm projects tended to ignore the existing power structure. It was 
certainly their intent to bypass colleges of education and, to a lesser extent, 
state departments of education in their efforts to reform* the curricula of the 
school's. The following excerpt supports this view. 

The projects had, 'ln a sen^se, circumvented schools of education and 
gone directly to ^he elementary and secondary' schools in their dis- 
semination efforts; as a result, marly methods professors had not 
had a chance to become familiar with the projects and had, in a 
sense, been made somewhat "obsoTescent" by them. Further, the 

' splitting up of the roles of developer and educator^ which^ had for- 
merly been combined in many methods professors who were both text- 
.book writers and methods teachers, increased the uneasiness of the 
methods professors. Also the projects approach was at pdds with a 

\ common conception held by methods professors, of the teacher as , 
developer of his/her ^own curricula: .. . methods teachers tend 
to want a kind of social studies that is not easily prepackaged."'^'* - 

Although the committees and boards of directors responsible for developing 
the new programs were sprinkled .with a few practitioners, and even an occasional 
science educator, policy 'control remained firmly in the hands of academicians. , 
By how it is clear that the success of the refqrmers was only m;oderate. It is 
also obvious that not all .of the shortcomings of public education can be laid at 
the doorstep of the schools of education. The implication is also evident that 
"any future national effort should make use of the existing %,ower structure and 



'^'fWiley and Race, o£. cljt., pp. 138-39. ' 
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seek cooperative' working relationships with' an those who may . be legitimately 
'involved. Had this been done, many ^mistakes might have been avoided and million^ 
of dollars of federal money expended far more efficiently. Support for this 
position is found in the following paragraph.. 



Policy formulation at the federal level typically' has ignored exist- 
ing practices in- the schools exsept as mirrored in the disquietude 
of society. Information was collected after-the-fact of policy 
decision' to confirm the;actions taken. The amazing, significant 
. - conclusion iM1cate;d by this study is that progress has been made 
without systematic information collection about existing practices. 
Apparently, the societal/political ethos is sensitive enough to the . ■ 
goals, aims, and objectives of educatiori to provicte substantial 
direction. Thus efficiency in promotymg change is the real problem 
to be faced. The implication is thai not only must appropriate kinds 
of In-^ormation concerning practice in the schools be collected: sound 
application of this information must be made.''^ 

« " . . I ■ 

The Prolyl em of Values > > 

■ The nation has fnoved away from the historic sociocultural melting-pot con- 
cept In whicii^resumably all minority groups would be eventual ly fully assimi- 
lated to. tm concept of a pluralistic societjy wnere cultural differences are not 
only tolerated^ but are to be cherished and perpetuated. The emergence of cul-" 
tural pluralism as a national goal has contributed to the present anarchy ijn- 
values. It seems to be tacitly assumed that, of course, values vary from culture 
to culture. What is frequently overlooked is that there must be large areas of 
overlap of values held by various minority cultures and the cultural mainstream. 
Presumably such common values as respect for the individual , personal integrity, 
and responsibility and concern for others are characteristic of many cultures^ 
What these common areas are need tq be identified. The differences, to the 
extent that th,ey are socially disruptive, should also be ana'^yzed ^nd understood 
and their Implications for education made clear. 

A case is continuously made for tolerance and toleration of other people's 
values and actioss, but even tolerance should have 'its limits- As a society we 
are certainly under no obligatiort to tolerate the values of the criminal subcul- 
ture, for 'example. There is too much of a disposition to accept the notion that 
one value Is as good as another and that any individual has a right to hold any 
■values He desires. In spite of the prevalence of such a view, neither education 
nor society in general, can tolerate such value anarchy. Some of the reasons 
for concern about values has recently been summarized as follows: 

t Values are important because they give direction and consistency 
' to behavior. Man is a social animal and he lives 1n a social world , 
and, therefore, his behavior has social conseqQentes. We are funda- 
mentally and ultimately concerned with the values which people hold 
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because of the Impact of values «n individual and social behavior 
aiid social interaction. If this be ^rue then some values have .more 
social utility than others and Individual -man cannot unilaterally 
determine for himself what values he will hold. A democratic 
. society cannot long endure value anarchy for values are the social 
cement which makes productive social Intercourse a possibility."^^ 

One of the results of the emergence lof an emphasis on cultural pluralism is 
teacher uncertainty wfth respect to their appropriate role in the value orienta- 
tion of youth. There 'has been a tendency to shun responsibility 'in this area.'^"' 
Education has become much more thoroughly secularfized, more "amoral," and 
\ allegedly "more value free." ^ : 

Evidence of the .impact of pluralism is apparent in the following citations: 

It Is fairly clear why a higher level of constraint on the teacher, 
as far as the expression of individual values, may emerge In schools 
with a highly diverse population: the teacher's values conflict 
with those of at le|st some of the students. 

, ^ .. A .... Z . V 

, One result of heterogeneity was that teachers felt l^s influential 
in the guidance of children. As'pressures constraining thd^'teaching 
of values directly, were reduced [ sic : increased?], the teacher's 
perception of his/her function seemed to diminish toward one of 
relaying facts.. At any rate, we often Yound that physics and chem- 
1str*y were perceived as cut-and-tried collections of facts'that , 
could be adequately treated by simply relating them, without emo- 
tional connotations, without enthusiasm, without excitement, without 
creative insight. 

c 

To the extent that teachers perceived the 'teaching of values as their respon 
sibility, they tended to restrict their teaching to "safe" areas such, as "study 
hard," "be a good suborc^inate," "work carefully," and "be productive." The Case 
Study reports -tended to subsume the 'inculcating of such values under the general 
rubric of "pupil socialization." Although these are surely important, they 
ignore more important overarching values. It is not only what students know and 
can do; It also what th^y are disposed to do- with such knowledge and skills and 
how these learnings can be rse la ted to the larger Individual and social good. 

. # 



^sjterbert A. Smith, Science Education: Past or Prologue , ^78 AETS Year- 
book. Association for the Education of Teachers of Science, ERIC Information 
Analysis Center. Columbus, Ohio, p. 226. ' 

^ ^The Status of Pre-College Science. Mathematics, and Social Studies Educa- 
tional Practices in U.S. Schools: An Overview and Sunmarles of Three Studies. 
Qg_. cit.f, Chapter 19, p. 4. ' ' ' '■ — ~ 

" ^Case Studies in Science Education . Volume 11, op. cit. . Chapter 12, p» 32. 
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The question of values 1s. a concern for all of education— not just science 
education. . The question of values was implicit in many places in the case studies 
but explicit in only a few. The question of values in education is worthy of fur-^ 
ther study. * 



' Some Action Imperatives 

1. The contribution of Science to the total general education of students needs 
immediate attention. This is Important for all students. It is especially 
critical for those who. will graduate from college and who will eventually 
assume leadenshrip positions in business, industry, and government but who 
wiM not pursue study in scientific fields. One of the constant complaints 
of members of the'Scientific community is that kex executive and leg4slative 
leaders do not understand their needs or the need for a continuing ctimmitment 
to basic research. Whether better general education in science, which would 
explicate more fully the nature of science and its, contributions to mankind, 
would accompTish the needed orientation for leaders in key positions who are 
not scientifically oriented as well as meet the needs of noncollege-trained 
citizens is -perhaps uncertain. Nevertheless, the general education problem 
seems unsatisfactorily solved at the present time. If citizens are ever to 
fully appreciate and understand th^ technological society and Its problems, 
a minimum background in the sciences is essential^. 

2. The "back-to-basics" movement is an established reality. What concerns many 
informed people is the narrow construction placed on the concept of "basic." 
The argument for science as "basic" as well as a component of general educa- 
tion should seem irrefutable in the contemporary wbrld.^^ ^ \ 

3. Counseling of students appears to be either Inadequate or ine.ffect1ve or 
.both. Sound counseling should help to establish long-range personal, goals, ^ 

provide adequate career orientation, ensure appropriate selection of courses 
and programs and help students to establish wholesome relationships with 
teachers and the schools. Counseling of girls and minorities jjo-^^o take 
Science and mathematics courses is particularly deplorable. Effective coun- 
seling should h^felp to solve disciplinary, motivational and academic problems. 
It does not appear to have been notably successful in these areas. 

4. The problem of student motivation is critical. The educational and social ^ 
conditions which contribute to student apathy need to. be identified and cor- 
rective measures taken. Efforts should be taken to determine If there is a 
physical basis for some of the problems: fatigue, inadequate diets, inade- 
quate sleep, drugs, or other physical factors. , 

5» Discipline is an increasingly serious problem. Efforts need to be taken to 
reestablish the authority of the school and its agents. School personnel 
should be protected from frivolous legal actions. Harrassment and intimidation 
of teachers by students, parents ,,anji overly zealous bureaucrats must be stopped 



^Howard J. Hausman, Choosing a Science'Program for the Elementary School , 
Council fpr Basic Education, Washington, D.C., 1976. ^ 
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6. There needs to be a reaffirmation of a concern for quality in education. The 
egalitarian philosophy reflected In many educational practices has had the 
unfortunate effect of encouraging regression toward mediocrity Jn many parts 
of the school curriculum. Efforts to reverse this regressive trend are- 
starting. They should be encouraged an.d supported. 

7. Professional education of teachers needs to be reexamined and high quality 
L^ndards set for both undergraduate and graduate education and for accredi- 
tation and certification. Graduate study in any field requires reasonable 
blocRs of time and periods of more or less continuous application. It requires 
excellent library resources and extensive use of such materials. Interactions 
over an extended period with peers deeply immersed in common problems has long 
been recognized as an exceedingly Important aspect of graduate study. Appro- 
priate courses tn .major supporting disciplines should be Included. 

8. The kind of ed'ucation many people believe to be important is difficult to 
Implement under^ present conditions in most schools. This inckides laboratory 
activities on a systematic planned basis, other manipulative aWiylties , lec- 
ture demonstrations , field work , and discovery. Inquiry, or other inferential 

. teaching modes. In the past science teachers did more of these things because 
they had more time and frequently did a considerable portion of their prepara- 
tion after school hours and on Saturday morniligs. New constraints now operate 
'including union rules, busing schedules, more administrative duties', larger 
school districts with greater .commuting time and, distance for many teachers 
and other factors. ' ^ 

A reasonable solutionxto the lack of teacher time "is to provide paraprofes-: 
sional assistants. Paraprofesslona"^ can perform such' duties as setting up 
and taking down laboratory and demonstration equipment, maintaining store- 
rooms, checking inventories, ordering supplies, preparing reagents, makilig 
minor"^ repairs, maintaining equipment, dispensing , storeroom supplies tb stu- 
/dents^ and maintaining aquar.ia, terraria, and anima.l cages. ^ 

Underlthe National Defense Education Act niilllons of dollars were spf^t for 
laboratory equipment and, facilities. Judging from the* evidence In the three . 
reports reviewed, a large part' of this material is probably Hinused or inoper- - 
able. ■ This is poor use of federal funds and is probably partially a reflec- 
tion of infdequate technical assistance for teachers. 

a. E'ffort^ toiimprove the 'educational enterftf'ise should utilize a team approach . 
The curriculum projects of the '60s ten<rea to bypass important segments of 
the prfofessioh. All- resources available should be tapped in large-scale 
efforts to improve curricula. VJhen federal efforts In curriculum reform are 

• Initiated, most satisfactory results are likely to be obtained when state ahcP" 
local agencies, academicians, professional educators, and practitioners are 
involyed. Total involvement should occur , in the formative as well as in the 
productive and dissemination stages, and it should be genuine participation at 
all levels including the establishment Df policy. 

10. Finally, and extremely important, efforts to improve th? schools must start 
with tonslderation^of the social environment . Unless the realities of the 
many pressures on the school 'administrators, teachers and students age under- 
stoqdk efforts to reform the curriculum or ahy other aspects of the educa- 
tionai establishment are likely to be abortive. 

^ ■ ■ ■ -33 ' ' • ■ 



The ten action imperatives identified above are likely to remain empty statfe- 
ments unless solutions can be devised which will move from mere problem recogni-' 
tlon to 'action programs. The three studiis document convincingly that there ar^ 
serious problems in American elementary and secondary education. Science, broadly 
defined to include the natural sciences, mathematics, and social studies, encom- 
pasess a major portion of the total secondary school curriculum and ;is heavily 
represented in the elementary school curriculum. It is also apparent that many 
of the implications for science so defined, overlap into all" of education. Thusw 
it may be' impractical to try to extract science, broadly defined, from the. larger 
matrix and treat it separately. In many cases, it is unrealistic to use the 
broad definition of science. ^ The laboratory materials and maintenance problems 
are certainly of a different order in the natural sciences than in elthe?* math-, 
ematics or social sciences. There are certainly many other differences. 

These complexities add greatly to the difficulty in identifying meaningful 
courses of action. The panel senses that we are at a critical turning point in 
American education. The confluenqe of important social, economic, and educational 
movements seems evident. The era of the great curriculum projects is passing 
irt"to history and the goals and purposes of education seem once again to be called 
into question. It is within the' context of these observations, that the following 
recommendations are made. 

Recommendations 
-— - — . . ■ , 

Recommendation 1 < 

Members of the panel agree that a commission of the highest quality with 
nationally recognized and respected leadership should be established to reexamine 
in depth the goals and purposes of 'American elementary and secondary education 
and to issue a major new statement to esta-blish a framework for education and to , 
provide a rationale and justification for new directions. It is the conviction 
of the panel that education^in the sciences .should be t,a major component of all 
three areas--aeneral , college preparatory, and vocational— and that national 
attention neeffs to be directed to the serious problems in icience- as well as all 
of education. 

' ' , ' ' ' 

The "Committee of Ten''^^ was able to redirect education through its efforts 
over 85 years ago and major statements on general education emanated from 
Harvard^i and the Educational Policies Conmilsslon of the neA^^*^^*^^^ in various 
publications of over 30 years ago.. But attention to general education and to the 
broad aims and purposes ol education has tended to be subdued in recent decades. 
Study and a definitive statement of the relationship among general, college pre- 
paratory, and vocational education goals are urgently needed. The social and^ 
.political context for education and the needs of the citizenry are now so sub- 



^^National Education Association, Report of the Committee, on Secondary 
School Studies , Committee on Secondary School Studies, U.S. Bureau^of Education 
Bulletin No., 205, GPn, Washington, D.C., 1893. 

s^Harvard University,. General Education in a Free Society , Committee on the 
Objectives of General Education in a Free Society, Harvard University, 1945. 
aa-e^tpQj, citations,. see page 35. 
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f^^^.J^^ Pniposed commission should be free of bureaucratic and institu^tional 
^S. ?i and provided with support staff and time to conduct their study. It 

n.ofoifKr^J^V°^ the commission to be created by presidential appointment 
and preferably to be funded from; nongovernment:aV agencies,. 

Recotmiendation 2 

^nriJ^ulTV ;*^^°?'?i2es that there are many m(ire limited problem areas unSuited 
cSJn? exploration, and attention by a commission charged with broad and 
sweeping responsibilities for e)^amining the educational establishment of • the 
« 1?!* ^^^^ ^^f^^ ^^^^ require persistent research efforts over time by hiahlv 
»af JLrlntf nJ'f °^ specialists. The panel suggests the following 
as^ examples of area? which it perceives to be in need of major research efforts. 

'a) "The student" is seen as a rich source for investigation. The oortraif 
of many students which emerges from the studies is hot a vefy flaite^Hng one . 
ftlfllnl?^ r bored, apathetic, lazy, unmotivated, and uninterested are applied 
frequently to students. Researdh on motivation; counseling effectivenessriearn- 
trf^fJnnc f T^^^^ Including peer pressures, home life, community dis- 

nlfSoi f schpo activities; and attitude formation and change seems badly 

the curXl^^ nf 'PS^^'^^- ^'^^^^ ^^0"^ the impact Of 

n«Lff r^';^'? individual student. This is an area where study is urgently 

needed. Continued support for. such efforts is recommended. ur-sentiy 

ta^oh^e ^^J?r^s_are needed to protect students against the misassjgnment of 
tea^s . This is a serious problem and one which is likely to grow worse because 
or?ieprevalence of reductions in staff in many school systems >At the very 
least, the genera public, the stat^ departments of education, and various accred - 
^"lnH"tl^"^??^:E be urged to give their atten??on ?o ?hlp?ob! 

iTteToTtnl prJbleTis'eeSeS!'^^^^^^ ''''''' '''' '^''^''^ '^'^ ^ ' • 

ITtTdZtlV' J^^^^^^f^l^sHed is far from^ttled. MechLfsm ^eed 

and Lr^i^ffn^ ^^^^"ality of ins^rvice education. Graduate, schools 

and accrediting agencies need ta reaffirm their concerhs for quality. Research * 



82^at1onal Education Association. Education for A ll American Youth A Fur- 
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I5. needed on all aspects of teacher Inservlce edufcatlon programs but especially 
on the aspects relating to quality. 

d) It is reconroended that support be sought for programs and studies to 
determine what the contribution of paraprofessionals might be wit^ special ref- 
erence to increased teaching effectiveness and increased student learnings as 
indicated by their performance. ~ / v 

e) Extensive investigation of the function and role of values in the educa 
tion of youth is recommended. This is an issue that should also be a concern. of 
the commission (Recommendafion 1). 
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